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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] SOS a part -- a titanium dioxide — receiving ~ 0.2 - 20wt% ~ photocatalyst which contains and is in the range whose 
specific surface area is 50-300m2 / g, and whose diameter of microcrystal is 80-250A and which uses a titanium dioxide as a 
base. 

[Claim 2] They are a sulfuric acid or an ammonium sulfate to the slurry of non-dried hydroxylation titanium Ti02 Receiving 
SOB The manufacture approach of a photocatalyst according to claim 1 of drying the slurry which carried out addition mixing in 
the amount from which a part becomes 0.2 - 20wt%, and heating the obtained cake at 100-700 degrees C. 
[Claim 3] They are a sulfuric acid or an ammonium sulfate to the slurry to which heat-treatment temperature made water 
distribute a titanium dioxide 700 degrees C or less Ti02 Receiving S03 The manufacture approach of a photocatalyst according 
to claim 1 of drying the slurry which carried out addition mixing in the amount from which a part becomes 0.2 - 20wt%, and 
heating the obtained cake at 100-700 degrees C. 

[Claim 4] The manufacture approach of the photocatalyst of claim 2 in the range whose diameter of a micell of hydroxylation 
titanium is 10-80nm. 

[Claim 5] The manufacture approach of a photocatalyst according to claim 2 that the light transmittance of 500nm is 80% or 

more when a hydroxylation titanium slurry is [ the light transmittance in 300nm ] 17.5**0.5%. 

[Claim 6] The manufacture approach of a photocatalyst according to claim 2 of heating after the slurry concentration of a sulfuric 
acid or the hydroxylation titaniimi before addition of an ammonium sulfate is 10 - 400 g/1 and grinds tfie cake after slurry 

desiccation to 5mm or less. 

[Claim 7] The photocatalyst according to claim 1 which is a deodorant. 
[Claim 8] The photocatalyst according to claim 1 which is an oil solution agent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a new photocatalyst and its manufacture approach. 
[0002] 

[Description of the Prior Art] With the titanium dioxide for photocatalysts, when ultraviolet rays are irradiated, an electron shifts 
to a conduction band from a valence band by optical pumping, the electron and electron hole which were generated move to a 
front face, it is that work an electron hole to oxidation of surface material, and an electron works to reduction, and disassembly 
of various compounds and a bactericidal effect are shown, as the approach of raising the photocatalyst activity of a titanium 
dioxide ~ Pt, W03, and Mo03 and Zr02 etc. - adding a metal and a metallic oxide is known. Although it is thought that it helps 
for an electron and an electron hole to move these metals and metallic oxides to a front face, it is expensive and there is risk of 
permanent contamination for the safety and environment to the body. Moreover, the example which added and heated a part for a 
sulfuric acid in the titanium dioxide for catalysts of general former is S03 although it is. There is no example which indicated 
using as a photocatalyst the titanium dioxide which had the part added. Although a part for a sulfiuic acid is added and calcinated 
[ fabricate and ] to titanium oxide or hydroxylation titanium in JP,52-123988,A and JP,52-138491,A in order to in^rove the 
mechanical strength of a catalyst molding object etc., a part for a sulfuric acid is used as a binder. JP,01-301518,A is also added 
and calcinated to hydroxylation titanium by making a part for a sulfuric acid into a sintering inhibitor for amehoration of the 
thermal resistance of a catalyst and catalyst support, and cast reinforcement. Although JP,04-27429,A and JP,04-90825,A add 
and calcinate a part for a sulfuric acid to a titaniimi dioxide as a catalyst and support for the improvement in activity, they have 
added a part for a sulfuric acid only for the purpose of making solid acid reinforcement into size in these common titanium 
dioxides for catalysts. 
[0003] 

[Problem(s) to be Solved by the Invention] a purpose [ solve / this invention / the above-mentioned problem ] - carrying out ~ 
Pt, W03 and Mo03, and Zr02 etc. ~ as compared with the photocatalyst which is the titanium dioxide which added the metal 
and the metallic oxide, it has equivalent activity, and safety is to the safety and environmental pollution to the body to offer the 
photocatalyst which can be manufactured highly and cheaply. 
[0004] 

[Means for Solving the Problem] The resuh of having inquired wholeheartedly so that this invention persons may fill these 
demands, S03 It finds out contributing not only to the effectiveness as solid acid that addition of a part has been considered with 
the conventional titanium dioxide for catalysts but to improvement in photocatalyst activity, and is S03 further. By adjusting a 
content, specific surface area, and the diameter of microcrystal The photocatalyst activity which excelled more than the EQC was 
indicated to be a heavy-metal addition article, and it found out that the photocatalyst which there are no worries about cheap and 
permanent contamination, and can be used was obtained, and this invention was completed, namely, this invention ~ S03 a part 
- a titanium dioxide ~ receiving - 0.2 - 20wt% ~ it contains and the photocatalyst in the range whose specific surface area is 
50-300m2 / g and whose diameter of microcrystal is 80-250A which uses a titanium dioxide as a base is offered. In addition, 
since a crystal grows and sintering advances so that a specific surface area here and the diameter of microcrystal are mainly 
decided by heating temperature and heating temperature becomes high, specific surface area becomes small and the diameter of 
microcrystal becomes large. S03 a part - when using it as a deodorant, a more desirable content is 0.3 - 20wt%, and is 1.0 - 
15.0wt% most preferably. Moreover, when using it as an oil solution agent, it is 1.0 - 20.0wt% and is 2.0 - 15.0wt% most 
preferably, specific surface area -- an application - not related - 50-300m2 / g - they are 70-300m2 / g preferably. 
[0005] The activity of a photocatalyst is so good that contacting efficiency with reacting matter is high, and is desirable. [ of the 
one for that purpose where specific surface area is larger ] When smaller than 50m2 / g, activity of specific surface area is 
inadequate and, specifically, it is not desirable. Moreover, since the cohesive force between particles becomes very strong when 
specific surface area is more than 300m2 / g, and after treatment, such as grinding and distribution, becomes difficult, it is not 
desirable. 

[0006] As for the diameter of microcrystal, it is desirable that it is in the range of 80-250A. Heating is the thing of the 
indeterminate form which is not made almost, and what has a diameter of microcrystal smaller than 80A is [ that a property tends 
to change ] difficult handling. Moreover, a bigger thing than 250A is heated by the high temperature exceeding 700 degrees C, 
and since crystal growth progresses too much and specific surface area becomes small, activity is inferior in it. As a titanium 
dioxide which is the base of the photocatalyst of this invention, although both a rutile mold and an anatase mold can be used, an 
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anatase mold is desirable. 

[0007] The photocatalyst as used in the field of this invention means the matter in which catalytic activity is shown by irradiating 
light, such as ultraviolet rays. By irradiating light, decomposition removal of various organic substances and mineral matter, 
sterilization, etc. can be performed, for example, specifically, it can be suitably used for the purpose, such as decon^osition 
removal of stinkdamp, such as an acetaldehyde, a mercaptan and tobacco, and a toilet, oil, etc, sterilization of a fungus or algae, 
and removal. As for the photocatalyst of this invention, it is also desirable that the matter which raises the catalytic activity of 
metals, such as W, Sn, Mo, V, Mn, Zn, Zr, Nb, Cd, Ag, Pb, Fe, Pt, Pd, nickel, and Cu, or the oxide of those is included fiirther. 
Moreover, the photocatalyst of this invention can also be used together with antimicrobial and other functional matter, such as 
silver, copper, and zinc. 

[0008] The photocatalyst of this invention is a sulfiiric acid or an ammonium sulfate to the slurry to which the slurry or 
heat-treatment ten^erature of non-dried hydroxylation titanium made water distribute a titanium dioxide 700 degrees C or less 
Ti02 Receiving S03 It can manufacture by drying the slurry which carried out addition mixing in the amount from which a part 
becomes 0.2 - 20wt%, and heating the obtained cake at 100-700 degrees C, S03 Addition of a part prevents sintering of the 
titanium oxide particle at the time of heating, and it not only raises the photocatalyst activity of a titanium oxide particle, but has 
the effectiveness which makes distribution easy. Therefore, from the slurry to which heat-treatment temperature made water 
distribute a titanium dioxide 700 degrees C or less, it is S03 to the slurry of non-dried hydroxylation titanium. What added the 
part is more desirable. 

[0009] After carrying out amalgam deconposition of the hydroxylation titanium to a micell furthermore, when a part for a 
sulfuric acid is added, a more detailed titanium-dioxide particle is obtained, a photocatalyst with more high activity can be 
obtained, and it is much more desirable. In this case, the higher one of extent of amalgam decon:q)Osition of a hydroxylation 
titanium slurry is desirable, as a standard of amalgam deconposition, it is desirable that the light transmittance of a slurry is 
light / with a wavelength of 300nm ] 80% or more about light with a wavelength of 500nm at the time of 1 7.5**0.5%, and it is 
much more desirable that it is 90% or more. Since a titanium dioxide with the small one big [ specific surface area ] is obtained 
and amalgam decomposition tends to progress, the diameter of a micell of hydroxylation titanium has lOOnm or less, 10, or 
desirable 80nm. As for heat-treatment tenperature, it is desirable diat it is 100-700 degrees C. Heating temperature is S03 above 
700 degrees C. Since the activity of the photocatalyst with which most parts are obtained since a mind handbill and crystal 
growth progress too much and specific surface area becomes small falls, it is not desirable. Moreover, in^rovement in activity is 
hardly accepted and a titanium dioxide is not [ that near and a property tend to change / heat-treatment temperature / below 100 
degrees C at an indeterminate form ] desirable what added the ammonium sulfate to the top where handling is diflBcult. 
[0010] Since there is much moisture evaporation at the time of slurry desiccation in lOg/1. or less, as for the titanium dioxide at 
the time of addition of a sulfuric acid or an ammonium sulfate, or hydroxylation titanium slurry concentration, at the time of 
filtration desiccation, there are many spill rates of a sulfuric acid or an ammonium sulfate, and it is not economical to it. In 400 
or more g/1, viscosity of slurry concentration is high, and since homogeneity addition processing of a sulfuric acid is difficult, it 
is not desirable. It is desirable to grind to 5mm or less furthermore, in the case of heating, since it will be easy to produce the 
segregation for a sulfuric acid if a cake is large, and to carry out. Moreover, after adding a zirconium dioxide and tungstic oxide 
to hydroxylation titanium and a titanium dioxide, photocatalyst activity can be raised also by adding a part for a sulfuric acid. 
Hereafter, although this invention is explained more to a detail based on an example, it does not pass over these examples to 
instantiation to the last, and they do not restrict the range of this invention at all. 

[001 1] an example 1 sulfuric-acid method metatitanic acid slurry (the diameter of a micell is a 30nm thing, a slurry pH 2.0, and 
concentration 300 g/1 by observation by the transparency type electron microscope) ~ caustic alkali of sodium - adding ~ 
neutralizing filtration washing ~ carrying out - Ti02 Receiving SOS a part - it considers as 0,2% or less of slurry. Addition 
and Slurry pH are lowered for concentrated hydrochloric acid to 1.0 by making slurry concentration mto 100 g/1, and stirring is 
continued one whole day and night. When the slurry diluted with pure water was put into the quartz cell (0. 1cm in 4.0cmx 1.0cm, 
thickness) using U-Best50 of Jasco Corp., light transmittance was measured and the light transmittance of 300nm was adjusted to 
17.3%, the light transmittance of 500nm was 97.5%. Caustic alkali of sodium is added again, Slurry pH is set to 6.5, and the 
electrical conductivity of liquid is 100microS/cm2. To the slurry (100 g/1) washed until it became, it is concentrated sulfuric acid 
Ti02 Receiving S03 After the part stirred for 30 minutes at the amount addition and the room temperature used as 10.0wt(s)%, 
the slurry whole quantity was dried at 100 degrees C. S03 according to the carbon sulfur analysis apparatus made from LECO in 
specific surface area of 124m 2 / g by Shimadzu Flo-**-**, and 1 19A of diameters of X-ray microcrystal after an Ishikawa style 
grinding machine ground the desiccation cake to the particle size of 5mm or less, when it calcinated for 30 minutes in the furnace 
set as 500 degrees C The anatase mold titanium dioxide of 7.32% of amounts was obtained. The specific surface area, the 
diameter of X-ray microcrystal, and S03 An amount is shown in Table 1 . 

[0012] lOmg balance picking and a rubber stopper were made the glass vial bottle of 120ml of content volume for the titanium 
dioxide obtained above, and acetaldehyde gas was poured in to the amount from which the concentration in a bottle is set to 
1000 ppm. They are the ultraviolet rays of to [ outside a bottle ] the black light 4.0 mW/cm2 When it irradiated and change of 
the acetaldehyde gas concentration by UV irradiation time amount was measured by the gas chromatograph G-3800 (FID 
detector) made from YANAKO, in 15 minutes, it was set to 60 ppm in 290 ppm and 30 minutes, and was set to 0 ppm by 45 
minutes. Moreover, the acetic acid intermingled as an iirqjurity in the acetaldehyde was also removed. It is shown in Table 2 by 
making change of acetaldehyde concentration into cracking severity. The layer of the sample powder mixed with soybean oil by 
homogeneity was obtained by applying to a glass plate lOg of ethyl acetate which melted 0.4g of soybean oil for lOg of titanium 
dioxides obtained above, and the paste which put into the mayonnaise bottle (120ml) with glass bead 50g, and shook for 10 



2 of 5 



5/27/04 3:41 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeije 



minutes with the paint conditioner with a 3-mil doctor blade, and it being air-dry and removing ethyl acetate. It was 2.8wt% 
when the carbon content of a sample was measured by the carbon sulfur analysis apparatus made from LECO. They are black 
light ultraviolet rays about the sample after an air dried in 25 degrees C of atmospheric temperature, and 50% of relative 
humidity 4.0-4.2 mW/cm2 After irradiating for 2 hours, it was 0.1 wt%, when it failed to scratch from a glass plate and the carbon 
content was measured. The percentage reduction of the carbon content of the sample before and behind UV irradiation is shown 
in Table 2 as cracking severity of oil. 

[0013] two to example 13 example 1 ~ setting ~ amalgam decomposition and the slurry (100 g/1) neutralized and washed - a 
sulfuric acid - Ti02 Receiving S03 a part - although it is the range of 0.2 - 20.0wt% and the heat-treatment temperature of a 
desiccation cake was changed in 100-700 degrees C as an addition ~ specific surface area, the diameter of X-ray microcrystal, 
and S03 An amount is shown in Table 1. Moreover, the acetaldehyde cracking severity by the UV irradiation and the cracking 

severity of oil are shown in Table 2. 

[0014] example 14 example 1 - setting ~ the metatitanic acid slurry of the phase in front of amalgam decomposition - an 
ammonium sulfate — Ti02 Receiving S03 a part - ****** — 10.0wt(s)% — although it added and the desiccation cake was 
calcinated at 500 degrees C — specific surface area, the diameter of X-ray microcrystal, and S03 an amount — Table 1 ~ 
moreover, the cracking severity of the acetaldehyde by UV irradiation and oil is shown in Table 2. 
[0015] grinding after carrying out filtration washing of the metatitanic acid slurry of the phase in front of amalgam 
decomposition and heat-treating at 500 degrees C after desiccation in example 15 example 1, and pure water — repulping ~ a 
slurry (100 g/1) ~ carrying out ~ an ammonium sulfate — Ti02 Receiving S03 a part — ****** — 10.0wt(s)% ~ although it 
added and the dry cake was heat-treated at 500 degrees C, specific surface area, Ae diameter of X-ray microcrystal, and S03 
amount are shown in Table 1 . Moreover, the cracking severity of the acetaldehyde by the UV irradiation and oil is shown in 
Table 2. 

[0016] It sets in the one to example of comparison 4 exan^le 1, and is S03 at amalgam decomposition and the slurry neutralized 
and washed. The addition of a part is Ti02. Although it received and the following [ 0,2wt% ] and heat-treatment temperature of 
a desiccation cake were made into 700 degrees C or more, they are specific surface area, a diameter of X-ray microcrystal, and 
S03. An amount is shown in Table 1. Moreover, the cracking severity of the acetaldehyde by those UV irradiation and oil is 
shown in Table 2. 

Like example of comparison 5 example 1, the metatitanic acid slurry of 80nm of diameters of a micell was neutralized, addition 
and Slurry pH were lowered for concentrated hydrochloric acid to the slurry which carried out filtration washing to 1.0, and 
stirring was continued one whole day and night. When the light transn^ttance of the slurry diluted with pure water was measured 
using U-Best50 of Jasco Corp. and light transmittance of 300nm was made into 17.5%, the light transmittance of 500nm was 
56.5%. They are after neutralization and washing and concentrated sulfuric acid about this slurry like an exennple 1 Ti02 
Receiving S03 Although it became 10wt(s)%, and the part carried out amount addition and heat-treated at 500 degrees C after 
desiccation, they are specific surface area, a diameter of X-ray microcrystal, and S03. An amount is shown in Table 1. 
Moreover, the cracking severity of the acetaldehyde by those UV irradiation and oil is shown in Table 2. 

[0017] Although the slurry after neutralization washing and before amalgam decomposition was heat-treated without the additive 
at desiccation and 500 degrees C as it was in example of comparison 6 example 1, diey are specific surface area, a diameter of 
X-ray microcrystal, and S03. The cracking severity of the acetaldehyde according an amount to UV irradiation and oil is shown 
in Table 1 in Table 2 again. 

It is a perchloric acid zirconium to the slurry which carried out amalgam deconq^osition in the example 7 of a con^arison, and 
eight examples 1 Ti02 Receiving Zr02 After [ used as 4.0wt(s)% ] carrying out amoimt addition, caustic alkali of sodium is 
added, Slurry pH is set to 6.5, and the electrical conductivity of a supernatant is 100microS/cm2. It washed until it became. It is 
tungstic-acid ammonium to a slurry (100 g/1) Ti02 Receiving W03 After the part stirred for 30 minutes at the amount addition 
and the room temperature used as 1 .Owt(s)%, the slurry whole quantity was dried at 100 degrees C, and an Ishikawa style 
grinding machine ground the desiccation cake to the particle size of 5mm or less, the inside of the furnace which set this as 500 
and 700 degrees C ~ for 30 minutes ~ heat-treating — Zr02-W03 5.0wt(s)% ~ the added titanium dioxide was obtained. The 
specific surface area of these things and the diameter of X-ray microcrystal are shown in Table 1. Moreover, the cracking 
severity of the acetaldehyde by the UV irradiation and oil is shown in Table 2. 

[0018] It is a stannic chloride to the slurry which carried out amalgam decomposition in the exanqjle 9 of a conq)arison, and ten 
exanples 1 Ti02 Receiving Sn02 After [ used as 5.0v^(s)% ] carrying out amount addition, caustic alkali of sodium is added, 
Slurry pH is set to 6.5, and the electrical conductivity of a supernatant is 2. lOOmicroS/cm. It washed until it became. After 
carrying out filtration washing of the slurry and drying at 100 degrees C, an Ishikawa style grinding machine groimd the 
desiccation cake to the particle size of 5mm or less, the inside of the flimace which set ibis as 500 and 700 degrees C - for 30 
minutes - heat-treating ~ Sn02 5.0wt(s)% - the added titanium dioxide was obtained. The specific surface area of these things 
and the diameter of X-ray microcrystal are shown in Table 1. Moreover, the cracking severity of the acetaldehyde by the UV 
irradiation and oil is shown in Table 2. 

[0019] It is a perchloric acid zirconium to the slurry which carried out amalgam decon:q)osition in the example 11 of a 
comparison, and 12 examples 1 Ti02 Receiving Zr02 After [ used as 5.0wt(s)% ] carrying out amount addition, caustic alkali of 
sodium is added, Slurry pH is set to 6.5, and the electrical conductivity of a supernatant is l00microS/cm2. It washed until it 
became. After carrying out filtration washing of the slurry and drying at 100 degrees C, an Ishikawa style grinding machine 
ground the desiccation cake to the particle size of 5mm or less, the inside of the fumace which set this as 500 and 700 degrees C 
- for 30 minutes - heat-treating - Zr02 5.0wt(s)% - the added titanium dioxide was obtained. The specific surface area of 
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these things and the diameter of X-ray microcrystal are shown in Table L Moreover, the cracking severity of the oil by the UV 
irradiation is shown in Table 2. 
[0020] 
[Table 1] 
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